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LAMOTTE FORMATION
This is the oldest recognized Cambrian formation in the state

It overlies unconformablj the rocks of the Laurentian and Huron-
lan -wherever they may occur However, it is interesting to note
that the identified Huronian at Pilot Knob is not overlain with any
of the vounger formations and that all drill holes uhich ha\e pene-
trated the Archean granite or porphyrj have failed to show recog
mzable Huronian strata This evidence leads one to surmise that
the Huronian *as either practically all removed prior to the in-
cnrsion of the Cambrian Sea, or that it ne\er occurred over a
greater part of the region Upon this point -*e mav alwajs be in
doubt There is also some doubt as to whether the conglomerate
at Pilot Knob is of sedimentary origin, it being believed by some to
be a breccia The extreme irregularity of the pre-Cambnan floor
upon which the Lamotte sandstone rests, although parti} attribut-
able to subsequent deformation as pointed out above, is also the
result of pre Cambrian erosion " —

The Lamotte formation •* as spread out over the irregular sur-
face of igneous rocks filling up many of the lesser depressions

"This is the only part of the state in -which this sandstone Is known
to outcrop Here it is the surface formation over an area of ap
proxunatel> 200 square miles, only a small portion of which is in
the area included within this report The boundaries of this sand-
stone have been mapped with considerable detail o\er much of the
area, for use in the general geological map, Plate XL From this
the reader will see that this sandstone is wrapped about the St
Francois mountains, the greatest area being about the Jonca
granite hills

This formation consists of a conglomerate at the base, above
•which sandstone and conglomerate alternate for a considerable dis-
tance, finally grading into a coarse and then into a medium to a
fine grained sandstone Near the top it consists of alternating beds
of sandstone and dolomite passing into the Bonneterre dolomite"
formation Without line of

The conglomerate occurs irregularlj at and near the base, be-
ing present in some places and not in others It is thirty feet thick
in some places and in others it consists of only a thin layer In

-the conglomerate horizon beds of coarse arkose alternate with
containing-pebbles and boulders of granite-and rhyohte The

j?pebbks-*nd -boulders are smooth^and MeU^oundeS
** >i ._*"_

•̂ ^^J^ "CT'V* »^
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LAMOTTE FORMATION 21

glomerate alternate with arkose near the outcrops of igneous rock
while above arkose beds alternate \\ith sandstone, Anally passing
into a coarse and fine grained sandstone with fairh well defined
bedding planes This condition is well exhibited around the flanks
of Simms mountain, especiallj in Sees 22 and 27, T 36, R, 4 E
Along \\ hat is known as Dn Fork the conglomerate occurs in iso-
late patches plastered onto the rhj ohte hillsides far up the ravine
On the geneial geologic mup no attempt has been made to locate
these patches, the areas being too small to distinguish from the
Archean The beds of gmel and boulders extending some dis
tance from the shoie line and mterbedded with sandstone are typi
cal mtraformation&l conglomerates such as ha\ e been described as
occurring near the base of the Postdam sandstone of the Baraboo
Bluffs in Wisconsin ~ —

The thickest exposure of sandstone on the Bonne Terre sheet
is in Sees 22 and 27, T 36N R 4E Here the sandstone is 150
feet thick. In Sees 8 and 9, T 35N R 3E 140 feet of sandstone
is exposed In determining these thicknesses the altitude of the
outcrops is taken as a basis This is not the maximum thickness
of the sandstone, which in the deeper parts of the basins mast be
over 250 feet thick On the Farmington quadrangle one mile east
of Sprott the Lamotte sandstone occurs between elevations of 1050
feet and 845 feet, which, provided the beds extend honzcmtallj
from the crjstallme core, will give the formation a thickness of
205 feet

The transitional zone lying between the Lamotte sandstone
and the Bonneterre dolomite is represented b> alternating beds of
dolomite and sandstone extending in places through a thickness of
forty or fifty feet The beds of sandstone at this horizon are
usually chloritic and frequently contain thin laminae of shale.

This alternation of dolomite and sandstone is best exhibited
on the Bonne Terre sheet near the old Swallow mines in the S W
14 of Sec 11 T 35N, R 3E At this place the ore occurs in a
6-8 foot bed of arenaceous dolomite which is overlain with sixteen
or more feet of sandstone This same alternation of limestone
and sandstone beds occurs about one mile east of Farmington and
also in Sec 9, T 35N, R 7E The same condition has been found
to exist on the Hoffman tract near Leadwood \\ here sandstone beds
have been drilled through into lead-beanng dolomite Dnllmg on
other tracts has shown this to be yen generally the condition

, .throughout the_distnct. ~ - — . ___ _=_ «._.—;
^ ___ *^^^*^" — t_ ~* "* r "* —_^" *•"** ,~* **' »• •*•»• •* —|,

-"DnllTioles that have passecl through "She overhing-Borccsterre
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dolomite into the sand ha\e in some places encountered a verj
much indurated quartzitic phase which acts as an almost imper-
vious honzon shutting off the water in the underlying porous sand
stone In the vicimtj of Lead\vood a thickness of 30 to 40 feet
of dark graj sandstone occurs beneath the Bonneterre formation,
while in the \alley through which Ifoden creek flows drilling has
re\ealed the presence of a well defined conglomerate at the base
of the sandstone This conglomerate consists of fragments of
granite and rhvohte embedded in a shah sandstone matrix

A hole drilled at the office of the St Joseph Lead Companv at
Bonne Terre passed through 239 feet of sandstone irto a rhvohte
conglomerate and then into rhyohte Near Flat River the Doe
Run Lead Company drilled eignt> feet into the sandstone A
hole was drilled 95 feet into the sandstone at Shaft No 1 of the
Federal Lead Companj "The following are detailed descriptions
of the drill cores obtained from the holes which penetrated the
sand on the properties of the St Josepn Lead Compam and the
Federal Lead Companv

LOG OF DRILL HOLE LOCATED "0 FEET NORTHEAST OF ST JOsEPH IX VD COM
PAN* S OFFICE AND I'D FEET hORTBWEST OF NO 1 sH\FT
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"i ellow limestone.
Light colored limestone -with occasional patchei and sesms or vellow and buff

limestone
Oray limestone
Dirk frav ilmenone
Darkfra} porous llmeaone with ibom 8 Inch** of bun colored limestone it

100
Buff and llclit colored I l i imi i i in
Gray limestone
Gray mosih porous UOMCI one
Finn »ra- limestone
Pirn llglit praj llmestotM
Gray llmeftone A thin. dltRonil seam o( calrite and prrite at 20" and 212"

and a thin sheet of pyrit« at 214
A Uiht gn\ brteciated Unestont with wtve* of dark (bale and prrite
Ufbt irar limestone vtib about 4 inches scatterinf prrite
Ufht (ray limestone vtab a \enieal seam of ratcite aod (ea\ef of dark, shale at

320*
Llxbt colored becciatcd limenone
Llfbt itnr limestone and occasional waves of dark shale with a small buneb of

caldte at 93,7
Llfbt srtr limestone vtab a vertical seam of calclie At 24S aod 240 a thick

\crtlcal seam of emWte
Ufbt vntr limestone wtab an open, rental seam at 250 nher* water was lost
Ufht fray limestone wan occadonal waves of dark slialr below 287 (about 3

shale at 284 )
Ufht nay limestone «ad thin laren or waves of dark shale with scattering

cblorlM Iron 340' to 34?
BTty Umnstone mnd thin tovera or ITST** of dark shale with acatterloc

eblorite crmnuie* trwn 340' to M7 ~
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Front To
Ft IB. Ft
J3 3—

V
3S

J92
412
41o

oSl

611
623
671
6W
6JS
832
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30 331

331 843
343 544
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023
Ml
633
63S
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Light erar limestone »ith ocensional lajen of iliule *ell mixed niih cblorite
it 36S J60 3.1 3~3 and from 3".> to 3"

Moitlt clilanie f t i i l i huer* of light era) limestone and tome thin U\ rs of shale.
Ch lor ut v,au lu\er» of pruv sand; limestone.

UllMOTTX a*I«

uray jpllon and brown sandstone (at 383 and 408 white >
Graj \er\ «und\ rock with truce* of shale
Light colored utndilone isnme nhtte and browu at 418 and at 4*1 \«llon tmb

tbin Intern of shale >
Grav sandr rock with about 3 limestone and traces of shale
1 i hi colored Imivtione
1 1 hi color tl ijnih Ilin none
M j i i i v M linn \\iute und hrotu toarte (.rameil kuii^siont fur mn n\

crountl up probabh ontnc in tti extreme toftnttt of the (orinaiiuti
Fine rruincd light colored undsione uitli thin literi or «a\«s 01 dark sliale

loarst crimed Uvht colorrl tandklonr at 4u and « ^
Fine crainfd UcUt colored sand tout- w i t h liixers or t\a\es of du <lial«
Coaric itriiDnl rrnr fnndstont with Uners and ns\es of dark stuli 'Occa

fionallT quite «U»U attar auout 430 )
Llybt colored sauditone and then soft rnarse cramert crav sandstone to 483

of nliicb onlr a feu pieces of core were obtained it apparenth bein; too
soft to form core*

'\ ellow and buff colored sandstone
Liulu colored MnU<ione nub shale laxers
\\ hltt sandstone
Llfht colored sandstone with occasional dark lavers (At 514 a heary larer

of shale and a little shale Inside of core at 324 )
Lirht colored sandstone «lih about one inch shale at 333
Vonlv shale
Lleht rolorrd sandstone wubabuncb of shale and Iron pi-rues Inside of core at

546 and 333 a thin la\er of abate at 549' and 353 shale at 562' and 563
and a tbin la\er of (bale at 367' 869* 573 and 5 3 two thin lavers of
black shale at 376 and thin layers of (hale at 57? and 380 (After 338
tbc sandstone was occasional!? of a very coane pebb T character )

Light colored sandnone with tracrs of (hale at 60S and tiff and occasional
lavars of a \err coarse pebblj nature from 598 to 60S

Lifhi colored sandstone with a heavy layer of shale at 619
Gray sandstone wub a laver resamblinc porphyry at 624
A rrayisb rock carrylaf traces of porpbyrj shale seams and scattering pynte
Porphyry and shale.
Porphyry aud then chanclnt into red franite
Red tranlte ThU tranite » as too hard to .drill «»en with a 300 Feed

8LMMAR\

Depth
From To
Ft In. Ft la.

0 I- •
1* 6 393

393 631
631 652
652 662

Tblckneu.

Ft In
1- 6

3 4 6
2J9
21
10

Formation

IUddual Clay
Bonneterre formation,
Lamotte sandnone
Rhyohte (porphyn)
Granite

The record of the lead cut in this drill hole has been omitted
the intention being to sunplj show the thickness of the Bonneterrc
and Lamotte formations

23
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LOG OF HOLE DRILLED AT THE BOTTOM OF SHAFT NO J FEDERAL LEAD CO
From To
Ft Fi
o 40

40
SS

ss
-1
0

V< IDS
108 1 1
I11! 1 4
1"4 IJti
120 1JU
130 135

Dolnmtie (Bonneterre formation)
Medium grained landitone (Lamotie formation 1
Hue criintd par sandstone "Some streaks coark«r than oilier*
Hird tine pained rrny tanditone Few Irrepular sliai leavei near but. At »l«iui

06 color clianfei ibrupiU tojellon and frun bccom * courier
Hard but «oarw while landnone
One foot of fragmemi muih ground up ^Mil* uni t ft-Ilntv CMTW pained sananon
Court* era inert tcllon midnone liirri »um h i n r t i \ il
Nt.r i i »arif ifruinid dark brown iron iam»<J I i i
Fmc rramed to ilialv \ allow (anrlnun (-ore p- 1-1 1\ \utl d mnnd t i
\ r\ fine pained Uard vinlle >jnditonc

_The sandstone has a porositv of about_12Jo 15 per cent and
as a"rule the pores are fiHed"WH.h"AVater~\rfiich"m places is "under
h\ drostatic pressure sufficient to cause it to flow upxs ards into the
OAerhing limestone, sometimes even to the surface Pnor to the
opening of the mines of the Central and Doe Run Lead companies
by which the \\ater level has been lowered certain holes drilled
into the sandstone along Flat River produced flowing wells North
of Bonne Terre and elsewhere in this district the same results
ha\e been obtained In Madison count}, uhere the same relations
obtain between the Lamotte sandstone and the o\erljing forma
tions flowing wells are sometimes encountered in prospect drill
holes A water pressure of 80 to 95 pounds per square inch is not
mfrequentlj met with in underground drill holes that ha\e pene-
trated the sandstone or channels connected with the sandstone
Such pressures have been recorded in Federal No 2, Doe Run No
4 St Joseph No 11, and other mines It is thought that this
pressure is not due entirely to the h\ drostatic condition of the
water within the Lamotte sandstone but that it is in part the re-
sult of pressure from water filling1 channels and branch channels
within tne Bonneterre dolomite which extend to the sandstone

However, the prevalent idea that the Lamotte sandstone is an
enormous reservoir of water has led the operators of the district to
a\oid breaking into it, the practice being to leave se\eral feet of
limestone above what is supposed to be the top of the sandstone
to act as an impervious cover It is also the practice to lea% e sev-
eral feet of rock between the water channels in the Bonneterre
dolomite and the mine workings

The sandstone, near the top often contains disseminated
galena and has in a number of instances been mined with the
limestone This is true at Desloge Mine No 4 St Joseph Mines
No's .12 and 14, and at other mines In places the galena is known
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to occur thmh disseminated througn the Lamotte sandstone to a
depth of at least fortj feet below the contact with the Bonneterre
formation In Madison countj at the North American mine some

i of the richest lead has been obtained from the sandstone immedi-
atelj underlying the Bonneterre formation Galena is also known
to occur m the conglomerate at the base of the formation The
disco\en of workable deposits of ore within the Lamotte sand-
stone is not at all improbable in fact galena might be expected to
occur especialh in the shah port'on* of this formation

The uppei surface of the Lamotte sandstone reflects to a con
siderable degree, the irregularities of the underlj ing igneous rocks
It rises and falls, often in gentle undulations from one place to

I another In places it presents abiupt escarpments of from twenty
to fort\ feet and e\ en more as shown bv the drill records These
abrupt changes in the le\ el of the upper surface of the sandstone
are in the mam the result of faulting, while the undulations are

J to be attributed to the uneven floor upon -which rhe sandstone was
I deposited
1 It is interesting to note that in the vicimt% of Doe Run and
~ Iron Mountain which towns are south of this district records of

drill holes show at least tn o sandstone horizons separated b\ fairly
well denned dolomite beds A tvpical drill record shows 209 feet
of vellow and graj dolomite 38 feet of gra\ and ^ellow sandstone
37 feet of dolomite and 36 feet of sandstone and granite conglom-
erate * With this condition existing less than ten miles from Flat
River, it might be expected that similar dolomite horizons would
be encountered beneath w hat is at present recognized as the upper

, surface of the Lamotte sandstone On the other hand the upper
' sandstone horizon shown bj drill holes in the vicimtj of Doe Run

and Iron Mountain maj be the equnalent of some of the lower beds
of Bonneterre limestone of the Flat Rn er area Of this we have
no evidence, and the actual succession can only be determined by
drilling to the underlvmg crystallines

The sea in which the Lamotte sandstone was laid down did
not cover the entire surface of the land, as shown by numerous
localities in which the overling Bonneterre limestone rests di-
rectlv upon the igenous rocks Its distribution was very general
but during the period of its deposition the pre-Cambrian hills still
rose above the sea, contributing the detritus of w hich the sandstone
is composed
— 'For addition*.! teciiont Illiistraitn* thli condition, reterent* ihould be made to tbe Iron

Mountain iheet report contained In \ nl I\ of the report* of this Bureau published ID 1894
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Ven little is kno\vn of the fauna of the Lamotte sandstone
In some of the transitional beds betv, een the Eonneterre and this
formation shells of Linpula and Lingulepis shells have been ob-
sened some of the chlontic beds being rich in these fossils A
number of the phosphanc brachiopod shells •nere sent to Dr
Charles D Walcott, \vho identified them as Dicellomus pohtus
Hall which has a u ide geographic range and occurs in both Middle
and Upper Cambnan

It v ould ha\ e been \ en interesting to ha\ e prepared a map
showing the ele\ ation of the top of the Lamotte sandstone through-
out the district but upon in\ estimating the records of drill holes
I discovered that mam of them are so unreliable in then location
of the sandstone level that anv such map w ould be of very little
service Hundreds of drill holes reported to have bottomed m La
motte sandstone onl\ reached the transitional beds

As a \\ hole the Lamotte sandstone lies in the form of a pitch
ing trough hemmed in to the northeast and southwest bv masses
of igenous rocks, abutting against dolomites and shales which
have been lowered bj faulting to the northwest, and coming nearh
to the surface to the southeast These conditions are clearly shown
in the accorrpanvmg map and cross sections Plates XL and XLI

Within this basin there are occasional ndges and other minor
elevations of -the sandstone the principal one being known as the
Farmington anticline This ridge practicalh separates the trough
into two forks In one the mines at Bonne Terre are located and
in the other the Flat River Mines In other words a ridge of sand
stone separates the ore horizon of the St Joseph Lead Company s
mines at Bonne Terre from the ore horizon of the mines located
south of Big Rh er This ridge of sandstone is buned beneath the
Bonneterre dolomite which gradually diminishes in thickness to-
ward the east and increases in thickness toward the •nest The
ridge appears to flatten out and disappears about three miles north
west of Desloge

BONNETERRE FORMATION

The^ Lamotte sandstone is overlainjathjthe. Bonneterre forma-
tion which has-a normal thickness-of approximately 363"feet~of
dolomite, arenaceous, chlontic and argillaceous-m-the-low^r por-^
tion and slightly argillaceous near the top The Bonneterre for-

The l*J« hero catted delemiir are mt*ne«Un UoMtcoe in which the pcrcrnufei of
»n<! nleiunt we vtntbfe Howtrtr ther b-re »!l ih« urn! cbmrterlitlei of dolomite tnd *r»
_«»rirc C4IM I v rhfe«ai!M to tht prami report 6_ - •= ___ — ~~ _ —
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mation varies considerably in thickness since it overlaps the La-
__————————————————— *faee^Ihe-g«
thickness of vihich j have a record is for ft drill hf>le near

sses through 448 feet of dolomite before penetratingjthe
sandstQTip n"iar records in tho neighborhood of-thia, hole
thicknesses of 440_jji(3 43r> fret- — Souths caL£f_Eh ins m Sec 22,
.3V 36. R 4E. the thickness varies somewhat the jcna3omum.-re.-
corded being 355 feet In See. 12. T 36 T 5E the thickness
vanes from 396 to 406 feet West, of Irondale a maximum^ thick-

~neas of 310 feet has been recorqed On the land grant, L S Sur-
vcv 3063, north of Farmington Junction_there are several holes
\ hicTTIrnlicate' a thickness of ^oout 38^eet~ TiTthT^ icmiU of
Bcnneterre this dolomite is abuat 400 to* 440 feet m'tmckness as
gh5\\n bj nun*ero'<s drill holes ~" \\est~bf the cih of Bonne Terre —
oiTSecs 2 10 and 11, T 27 R 4E drill holes show a thickness of
Bojmeterre dolomue rangin&lrrom 372 to'433 feet the greatest-
thickness being in Sec 10 In the Leadvood area this dolomiteTf
360 to 420 feet in thickness as near as can be estimated from the ~
available records

The variations in the thickness of this as well as the other
formations, can best be understood b\ reference to the accompany-
ing cross sections •which have been drawn to a uniform scale using
the records of drill holes, chieflv as a basis The vanations in the
thickness of this formation, as shown in these sections may be due
in part to imperfections m the drill records The driller does not
alwavs recognize the top of the Bonneterre and he also frequently
stops drilling in dolomitic or chlontic sandstone, which may he
fortv feet or more above the bottom of the Bonneterre However,
thev are as nearly correct as can be obtained from the available
data

As stated above there is DO sharp line of contact between the
Bonneterre formation and the Tinderlving Lamotfe sandstone. The
Bonneterre usualjv pnn+.mns •nt.ar the hflgp beds of sandstone vi hile
the Lamotte sandstone contains bp<fc nf Hnimyntp Thus through
alternating beds of dolomite and sandstone the Lamotte grades
into the overiMng JBonneterre Some of the lower beds ot lime-
stone have a \ ery conglomeritic appearance which combined with
the often waw and irregular bedding suggests the possibility of
at least local unconformity Such irregular bedding is illustrated
in the accompanying figures This is not referred to as being es
pecialh 'unusual, for similar phenomena have been observed in
other Cambrian formations of this region, in places v\here there

S"L»J= ** nu!B^E«u=: J
^S^r-^Oft^:
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was n additional evidence of unconformity It is suggested that
these regularities ma\ be due to movements of the oceanic \t aters
mo\ events \\ ithin the formation prior to its consolidation , or the
resul of settling occasioned bj solution and consolidation of the
sedunsts

Tie lo^er fifty to one hundred feet of the jBonneterre forma-
tion 1' marked b\ the prt>gpr™ »f V«.dg »*
thin u-ds of shale beds of chloritic dojomite and beds of chloritic
arena uous dolomite^ The dolomite mav have a dark gra\ color
from -.re presence of bituminous matter or it tna\ be light gra> or
e\en vff In some placts it has a green color due to an abund-
ance _ chlonte \\hich in some places is reported to be present
comir_oush through a section of a hundred feet The percentage
of ch, rite \aries the beds being composed in some places, almost
entire- of this mineral ^hile in other places the dolomite con
tains i mere sprinkling of chlonte granules The arenaceous beds
usual.- have a buff or vellowish color frequently specked with
grances of chlonte The shale is either a green, gra^. or brown-
ish biiLk and mav be soft or hard The beds aie seldom more
than eight inches in thickness and usually thin and thicken as the3
are f olowed lateralh A single bed frequentlj splits into two thin
beds vnich ma\ come together at another point The shale some-
tiroes occurs in thin leaves separating thin beds of limestone

T.e black shale often has a spotted appearance due to lentic
ular cr irregular inclusions of dolomite These inclusions are
usual- small, \ arj ing from the size of a grain of sand up to sev-
eral i_ches in diameter

ILuish black, and green clajs occur filling irregular cavities in
the hrestone, sometimes two or more feet in diameter They oc-
cur, uewise, along man} of the fault planes and occasionally oc-
cup% *ome of the space betw een the w alls of channels which have
fonnt-i as a result of weathenng A soft, stickj, red clay also
occun in some of the channels and along adjacent bedding planes
Most ?f this claj is supposed to have been washed in from near
the srface

la a few places the lower 20 to 30 feet of this formation is
mainr shale, with thin mterstratified beds of dolomite As a rule,
howe^Hr, this honzon consists of dolomite interstratified with thin
beds re shale and graj dolomitic sandstone

although galena occurs throughout the entire thickness of
this T rmation, the principal deposits of disseminated ore occur in
the Icnner portion, as described in a subsequent chapter
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_3

Pyrite, chalcopyrite and calcite are of frequent occurrence
throughout the formation

The lower horizon is fractused faulted and broken and the
bedding planes are \\e\\ defined Frequenth the beds are sharply
inclined and local flexures are of common occurrence The dolomite
is oiten porous and as a rule, it is thoroughly crystalline There
is evidence that the rock has been completely re crvstalhzed since
being: laid down The rocks at this level are usuallj saturated with
•nater vhich rises along joint and fault planes from the underlying
sandstone or flcms in along channels from the surface

In general the lower horizon of the Bonneterrp formation is
a complex or shale, sandstone and dolomite - 7hjnntir. py™*^™"*
and galemfeious~m places fractured and faulted.— through

there is ar< />f ground water This
horizon passes upwards into dolomite with little or no sandstone
and f ev er beds of shale The base of this formation is placed at
the top of soft yellowish, reddish, or almost white non-calcareous
sandstone From this it will be understood that the transitional
beds between the Lamotte and Bonneterre formations ha-\e been
included within the latter

The characteristics of the lower part of the Bonneterre are
best exhibited in the mine workings, there being ven few ex-
posures of the lower Bonneterre in the region which has been under
examination, altho the entire thickness outcrops upon the Bonne
Terre and Farmington quadrangles Wherever this horizon is ex-
posed at the surface chieflv in close proximity to the St Francois
mountains the characteristics above enumerated are always in
evidence

Of the upper tx\o hundred and fiftr to three hundred feet
about one hundred and fifty feet are exposed along Flat nver
above its confluence -with Big river, the remainder being exposed
to the east and southeast at \ anous localities This portion of the
Bonneterre formation consists mainh of dark add light gra\ dolo-
mite the beds of which are occasional!} separated with thin
laminae of shale The dolomite is thorough!? crystalline and at
many horizons contains large and small cavities -which impart a
hacklj appearance to the rock This horizon is broken with num-
erous sets of joints some of which are filled with calcite Large
cavities filled with bluish clay and open seams filled with red resi-
dual clav are common The rock adjacent to the open channels is
frequently decomposed and has a -white graj or buff color Near
the surface occur ca\ es and openings along the channels contain-
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ing crjstal aggregates of galena Hundreds of abandoned shafts
mark the localities where shallow mining ttas earned on during
the early part of the 19th Century Some tracts of land are cov-
ered with these abandoned holes, giving the surface a pitted ap-
pearance

As a rule the uppermost bed of the Bonneterre is an argil-
laceous dolomite having a mottled appearance on the weathered
surface due to the irregular laminae of shale which are so inter-
woven that upon weathering they leave the dolomite in small ir
regular lenses Calcite is common in this bed The mottling is ob-
served mainlj on the weathered surface Some fossils have also
been observed This bed is overlain with se\eral feet of blue shale
belonging to the Dans formation Beneath the mottled bed occur
a number of dolomite-beds - — - - _ _ _ _ _

The upper beds of the Bonneterre formation are exposed at
man> places in the Flat Rner and Bonne Terre areas but nowhere
are they better or more typically exhibited than in the bluff along
Davis creek, just vest of Shaft No 4 of the Federal Lead Corn-
pan)

Wherever the upper beds of the Bonneterre are exposed along
gentle slopes they usuallj have a craggy or honey combed appear-
ance which can be best understood by an examination of the ac-
companying vie\vs,-Plates VI and VII, which show different phases
of weathering of these beds It will be observed that where the
Bonneterre occurs in cliffs its appearance is not much different
from that of some of the overlying formations The surface, how-
ever is much more hack!} and cavernous

In several J^tTittea flpj»V« j>f rii«>««>tmnated galena have been
observed in the upper bedsl>f tfie Bonneterre dolomite which ^>ut-

~%opat the surface"' ElsevsHere in this volume it is pointed out
that-disseminated ore has been encountered in this formation at a
depth of about flftj feet in the mines at Bonne Terre and elsewhere
in drill holes Galena occurs at various horizons from the surface
to the base of the formation, altho it has been segregated chiefly
in the lower horizon of one hundred feet.

A, close examination of the Bonneterre formation shows that
the dolomite is. in the mam, porous, containing small irregular
cavities These cavities are more or less lined with or enclose cal-
cite which effervesces freely in dilute hydrochloric acid Altho
specimens from nearly all parts of the formation effervesce slightlv
with dilute "hydrochloric acid, the tipper half of the formation is

- distmctlj the more calcareous as shown by the following section
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of the Bonneterre formation v»hich is a detailed
description of tf drill core 1053 feet south and
3600 feet E of the N W corner of Sec 21, T
36N, R 5E

One experiences considerable difficulty in
recognizing horizons at the surface by a com-
parison with specimens of cores from the same
horizon obtained by drilling The outcrops at
the surface are alwaj s more or less altered in
appearance by weathering and through this
process they acquire certain markings \\hich
are not recognizable in the drill core specimens
For the purpose of recognizing in the surface
outcrops the different beds of a formation like
the Bonneterre, a detailed sfiidy of dnll cores
is not altogether satisfactory A studv of the
outcrop sections will prove much more helpful
On the other hand if one wishes to recognize
the \anous honzons of this formation as they
are displayed in the dnll cores, the study of an
outcrop section will be equally unsatisfactory

Fl la
3 4

22

22

M

10

10

Mottled ttreaked tbtly doloratit Contains irrefultr
mute* of nlciie (Description from lurttct outcrop )

Liiht buB to Iltht trty dense htrd dolomite. Fine flinty
texture % try tllfbtly calcareous

Brownish crmy flittenlnt finely porous crystalline dolo-
mite. SUthtly calcareous. Cblefly due to caldte cryt-
ula In, earlUm.

^e^y porout, ytUowlih to litbt brownish pay dolomite.
Crjft»Uln« and ihowi tUitrnlnf crynil facet, SUffatly
calcareous due to ealdte in minute cavities.

Foroui (leu than latt) crystalline very light gray (radlnt to
llfht buff Olisteniag crynal ttttt Fine compact
texture. Slightly ealeanoui due to ealeltc In minute

6

21

7

S

26

Dark fray porou* dolomite About at poroui u latt. Cryi
talUne tnd thowt rllrtealnf facef on trnfa turfaea.
Very tlifbtly ealeartoua due to caldte in minute cavi
ties.

Same a* lait but aomawhat more poroui Smaller erytUU)
an erldently oriented toeetber to fire a broad reflec-
tion In placet. Very tlifbtly etletreout due to caldte
In minute ctTUtea.

Dark irray limetton* tlmllar to left Bard dente and fllit-
enlnf 3 per cent ditaemlnated nlena Very tlifbtly
calctreout due to caldte In minute caTlttu.

%ery Uirht brownitb tray dolomite Finely porout, Fine
trained. TJnlform texture Sllfhtly ralcaraout, due to
ealdte In minute carltle*.

Brownish frar dolomite Bard crrnalllne tomewhit
porout. Druty ealdte facet alonr fracturet,

Dark tray dolomite Bard wltb I drutet of ealdte. Crys-
talline fUttenlni turf ace. Medium fine trained. %ery
illtfatly ealcareout due to caldte Is minute earttlet

Llfbt tray or dark. Fin* trained and dente. Poroui. I"
drutet of ealdte Fine clurtenbur erytt ait, VeryaUtbily
caletxeout. due to etlrite tn minute



32 DISSEMINATED LEAD DEPOSITS

' . ' ' ^ . 'I ' .' I ' ]
•L_w^M-»J-

) I 7
' * ^^
ii i '' IJ , J i i , f

V_I

1 ' .'-

~r . '

' n , ' ,' T'* j ^- -i

-11.., i

J-, J.
-i - t

V.rtical Seal*

Ft In.
7 Light gray dolomite. Few tUn shale seams. Dense hud

gUnenlng surface porou. S p*r cent disseminated
plena and trace of pyrce Aery slightly calcareous
due to calcite In minute cariilei.

6 • Vary porous pay dolomite. 5 per cent galena chiefly in
null caritles 6 per cec. pyrite Intimatelr mixed with
Client Aery slightly calcareous due to ealdte la
minute carltlei

4 Leu porous psrlib drab dolomite. Glistening surface
Drnsy calcite along settii. 1 per cent galena Trace
of Iron pyrites. Sllgbtrr calcareous.

6 Finely poroui light gray dolomite Glistening cryitalln e
and fine gratnrd Tram of plena

7 Finely poroui Hrbt browc-it psr dolomite. Sparkling
Finelr crystalline.

1 Dark psy finely porous c arkllng Finely errstalllne.
24 Ligbi par dolomite Flntl- porous iv-ith cantles up to 1

la diameter *->irrace < caViici boed nlth minute
crrnals of calcite Fi>uUlnc and eryttslllne fcome
p-riie «t 373 SllrhtlT calcareous.

23 i Poroui light psr Faint b own tint Sparkling crystal
Una. Fin* grained \t-r slightly calcareous.

1 i Finelr porous dolomite Dark gray speckled with dark
ptenUh ehloritic rumlts. Eparklint Medium
grained. Crystalline

10 Light pay somewhat porou* dolomite. Dense fine gralued
— crystalline and iparkUct

11 Light gray hud dense porvut Uolomite. Cavities drusy
Fine grained erystaUmt and spukllng

4 Finely porous bard dent* Ucht brownish gray dolomite
Spukllng Semi-cryraUlne A general sugary ap-
pearance

9 Somewhat porous, light gray dolomite. BparkUng Finely
crystalline.

4 Qulu porous Asry Urt brown tinted gray dolomite.
Hard finely erystalllnt Slightly ehloritic.

7 Foraui light tray brown tinted dolomite Somewhat
ehloritic. Wary bUck. shale partlngi Spukllng
Finely crystalline

13 Dull gray slightly crynaUae dolomite. Sbaly partings
Somewhat porous

4 Dense dark par slightly porous dolomite. Sparkling
finely crystalline and somewhat shaly along parting
planes.

3 i Soft dull gray stair dtwomhe Wary parting planes.
Somewhat crystalline Matrix appears earthy

i Shale. Earthy texture Itirk green to almost olive green.
A ehloritic streak

5 Medium to coarsely cryrxJlne dolomite Finely porous
Chlorltlc. Vary sha^ parting planes Dark gray
Sparkling

IB Medium to coarsely erysta_me arenaceous dolomite. Dark
gray Bpukllng Fbely porous. Very slightly cal
caraous.

383 Ft

At the close of the Bonneterre the St Francois mountains still
rose about the ocean, as shown by the overlapping of the younger
formations and their contact with the igneous rocks Shallower
water conditions prevailed during the succeeding period, the Bonne
terre dolomite being covered with the Dans formation consisting
of shale, arenaceous dolomite, limestone and conglomerate


